S5
5. 4H), 6.09 (brs, NH), 2H), 2H) , 7.31 (s, 10H); 13 C NMR (50 MHz, CDCl 3 )μ δ 23. 8, 30.2, 54.9, 62.4, 67.5, 67.8, 68.1, 70.8, 80.6, 114.1, 127.4, 127.9, 128.3, 129.2, 129.8, 135.1, 135.6, 155.7, 155.9, 158 λ, 30.6, 62.5, 68.1, 68.4, 70.6, 71.1, 80.3, 127.5, 128.2, 128.4, 128.5, 128.7, 129.7, 132.2, 135.0, 135.3, 136.6, 155.5, 155.8 
Dibenzyl 1-((4S,5R)-9-(benzyloxy)-4-hydroxynon-1-yn-5-yl)hydrazine-1,2-dicarboxylate (4)
Yield: 79%; gum; IR (CHCl 3 ; cm 21.8, 23.9, 26.3, 61.7, 67.5, 67.8, 67.9, 68.4, 69.5, 69.8, 70.6, 72.7, 80.9, 127.6, 128.0, 128.1, 128.3, 135.4, 135.5, 135.7, 156.3, 156.6 4, 26.0, 26.4, 2λ.7, 61.8, 67.7, 68.1, 68.5, 6λ.3, 6λ.5, 6λ.8, 70.8, 73.1, 127.6, 128.1, 128.2, 128.3, 128.4, 128.5, 135.4, 135.8, 137.8, 138.0, 155.9, 156 To the alkyne bromide 5 (1 mmol) dissolved in toluene/water (4 ml, 9:1) was added AuCl 3 (30 mg, 0.1 mmol) and the mixture was stirred at room temperature till the completion of the S7 reaction (TLC). The reaction mixture was then added to water (4 ml) followed by brine solution (4 ml) and extracted with ethyl acetate (3 x 6 ml). The combined extracts were dried over 3, 25.7, 26.7, 27.λ, 28.7, 60.8, 67.8, 68.3, 6λ.3, 72.8, 80.6, 127.6, 128.1, 128.4, 128.5, 128.6, 135.4, 138.2, 156.2, 156.6, 177.0 
(5S, 6R)-5-Hydroxy-6-(4-hydroxybutyl)piperidin-2-one (14)
To a stirred solution of γ-butyrolactone 3 (400 mg, 1.2 mmol) in methanol (10 mL) was treated with Raney Ni (0.5 g, excess) under H 2 atmosphere (80 psig) for 24 h. After the completion of the reaction as monitored by TLC, it was filtered over celite and the filtrate was concentrated under reduced pressure to provide the diol 14, which was purified by column chromatography using methanol: ethyl acetate (1:9) to give pure diol 14 as colorless solid. 
4-((2R,3S)-3-((Methylsulfonyl)oxy)-6-oxopiperidin-2-yl)butyl methanesulfonate (15)
To a stirred solution of diol 14 (830 mg, 2.6 mmol) in THF ( 
(1S, 9R)-Octahydro-4-oxo-1H-quinolizin-1-yl methanesulfonate (2)
To a cooled solution of 15 (121 mg, 0.2λ mmol) at −40 °C in THF (25 mL) was added a suspension of NaH (13.92 mg, 0.58 mmol) in THF (5 mL) over a period of 10 min. After stirring for 1 h at that temperature, the mixture was warmed to 40 °C and stirred for another 1 h. It was then quenched by addition of saturated aq. NH 4 Cl (10 mL) and the aqueous phase was extracted with CH 2 Cl 2 (4×5 mL). The combined organic phases were washed with brine, dried over S9 
N-((1R,9aR)-octahydro-1H-quinolizin-1-yl)acetamide (1)
To a stirred solution of azide (30 mg, 0.154 mmol) in anhydrous THF (2 mL) was added LiAlH 4 (5.8 mg, 0.154 mmol) at 0 °C under N 2 atmosphere. The resulting reaction mixture was refluxed S10 for 3 h at 60 °C. After cooled to room temperature, the reaction was quenched by careful addition of EtOAc. The mixture was filtered through a Celite pad and concentrated in vacuo. The residue was dissolved in dioxane (2 mL) and treated with 1M aqueous NaOH (2 mL, 2 mmol) and acetic anhydride (145 L). After stirred for 6 h, the reaction was quenched with saturated aqueous NaHCO 3 (2 mL) and diluted with CH 2 Cl 2 (2 mL). The organic layer was separated, dried over anhydrous Na 2 SO 4 , filtered and concentrated in vacuo. The residue was purified by flash chromatography on silica gel (MeOH / CH 2 Cl 2 = 1/9) to give 1 as a white solid. 
Yield: (23 mg, 76%

7-(4-Methoxybenzyloxy)hept-1-en-3-ol (8)
A two-necked round bottomed flask was charged with Mg metal (1.2 g, 50 mmol), a pinch of iodine and THF (200 mL). To this stirred mixture, vinyl bromide (6.42 g, 60 mmol) in THF was added drop-wise at room temperature. During the addition, it was gently heated on water bath 
(E)-Methyl 9-(4-methoxybenzyloxy)non-4-enoate (7):
A oven dried 100 mL round bottomed flask was charged with allylic alcohol 8 (3. 49 g, 14 mmol), propionic acid (208 mg, 20 mol%) and trimethyl orthoacetate (13.44 g, 14 mL, 112 mmol). The mixture was refluxed at 135 o C for 5 h. After the completion of the reaction as monitored by TLC, it was cooled to room temperature and the excess trimethyl orthoacetate was removed under reduced pressure. The residue was extracted with ethyl acetate (3 x 25 mL), washed with water, brine and dried over anhydrous Na 2 SO 4 . The combined organic layer was concentrated under reduced pressure to obtain the crude olefinic ester 7, which was purified by column chromatography using petroleum ether:ethyl acetate (9: 1) to obtain pure olefinic ester 7 as a colorless oil. 1, 158.9, 136.3, 130.3, 129.0, 116.4, 113.5, 74.5, 72.3, 69.5, 55.0, 33.7, 29.2, 21.6 5, 158.7, 130.2, 128.9, 113.4, 82.8, 72.8, 72.2, 69.5, 54.9, 32.3, 29.1, 28.3, 23.6, 21.9 158.9, 130.3, 129.1, 113.5, 83.1, 79.3, 72.3, 69.3, 60.2, 55.1, 38.8, 30.3, 28.9, 27.8, 23.9, 21.5, 13.9 
(S)-5-((R)-5-(4-Methoxybenzyloxy)-1-azidopentyl)dihydrofuran-2(3H)-one (6)
To a stirred solution of methane sulfonate ester 18 (900 mg, 2.25 mmol) in DMF (5 mL) was added sodium azide (455 mg, 7 mmol) and the reaction mixture was heated at 60 o C for 8 h.
After the completion of the reaction as monitored by TLC, it was extracted with CH 2 Cl 2 (3x 50 mL), washed with water, brine and dried over anhydrous Na 2 SO 4 . The combined organic layer was concentrated under reduced pressure and the residue was purified by column S14 chromatography using petroleum ether: ethyl acetate (7:3) to obtain pure azido lactone 6 as colorless oil. 129.3, 113.7, 80.9, 72.5, 69.4, 64.6, 55.2, 30.3, 29.3, 28.2, 22.9, 22.6 
(5S, 6R)-5-Hydroxy-6-(4-hydroxybutyl)piperidin-2-one (14)
To a stirred solution of azide 6 (400 mg, 1. 2mmol) in methanol (10 mL) was added 5% Pd/C (200 mg, 50 wt %) carefully at room temperature and a hydrogen balloon was kept to provide hydrogen atmosphere. After the completion of the reaction as monitored by TLC, it was filtered over celite and the filtrate was concentrated under reduced pressure to provide the diol 103, which was purified by column chromatography using methanol: ethyl acetate (1:9) to give pure diol 14 as colorless solid.
Yield: 99% (222 mg); mp: 85 o C; IR (KBr, cm -1 ) 3445, 2995, 2992, 1662, 1342, 1170, 927; 
